Human immature monocyte-derived dendritic cells express the G protein-coupled receptor GPR105 (KIAA0001, P2Y14) and increase intracellular calcium in response to its agonist, uridine diphosphoglucose.
Dendritic cells (DC) are essential to the initiation of an immune response due to their unique ability to take-up and process Ag, translocate to lymph nodes, and present processed Ag to naive T cells. Many chemokines, chemokine receptors and other G protein-coupled receptors (GPCRs) are implicated in these various aspects of DC biology. Through microarray analysis, we compared expression levels of chemokines, their cognate receptors, and selected GPCRs in human monocytes and in vitro monocyte-derived immature and mature DC. Hierarchical clustering of gene expression clearly distinguishes the three cell types, most notably highlighting exceptional levels of expression of the GPCR GPR105 within the immature monocyte-derived DC (MDDC) gene cluster. Little or no expression was observed within the monocyte and mature MDDC cluster. Putative functionality of the GPR105 receptor was demonstrated by an observed calcium flux in immature MDDC treated with the potent GPR105 agonist, uridine 5'-diphosphoglucose (UDP-glucose), while no response to the nucleotide sugar was seen in monocytes and mature MDDC. This UDP-glucose-induced calcium response was, at least in part, pertussis toxin-sensitive. Moreover, immature MDDC from some donors treated with UDP-glucose exhibit an increase in expression of the costimulatory molecule CD86, which correlates with the intensity of the UDP-glucose-induced calcium flux. Together, these data demonstrate differential expression of GPR105 on immature and mature MDDC and suggest a role for the receptor and its agonist ligand in DC activation.